Studies involving effectiveness of legume-Rhizobiuml Bradyrhizobium associations or bacterial strain competition are complicated by the problem of identification of strains present in nodules under both controlled and field conditions. For determinations of effectiveness and competitive ability of strains in mixed inoculum or with indigenous populations there is a need for suitable methods of identifying strains recovered from the nodules. Such methods must be reliable and rapid enough to be applied to a large number of strains.
Various methodologies have been used to differentiate strains of the root nodule bacteria. Among these, serological techniques such as agglutination reactions, immunodiffusion, immunofluorescence, and enzyme-linked immunoabsorbance have been widely used (1, 6, 7, 10, 11, 17) . Since serological techniques rely on reactions with antisera raised against laboratory strains, they do not provide information on strains or isolates that do not react with the antisera available. Therefore, when dealing with large numbers of strains or unknown indigenous populations, serology alone can be limiting. Wide use has also been made of induced and intrinsic antibiotic resistance (2) . However, loss of effectiveness (13) and competitive ability (3) has been associated with induced antibiotic markers, and intrinsic antibiotic resistance has been considered unreliable for some Rhizobium species (16) . Modified intrinsic antibiotic resistance techniques have been applied successfully to a small number of Rhizobium strains (4, 14) . However, these methods are not suitable for dealing with large numbers of strains or indigenous isolates.
Differentiation of strains based on the separation of cellular proteins by sodium dodecyl sulfate-polyacrylamide gel electrophoresis has also been used (5, 8, 9, 12 Strain isolates inoculated onto CAS agar plates containing mannitol as the carbon source and L-glutamic acid as a nitrogen source showed differential growth and halo production (Table 1) . These results suggest that strains can be characterized and differentiated on this medium. Five of the strains produced large halos, presumably due to synthesis and excretion of large amounts of siderophores. Although these five strains were difficult to distinguish from each other, they were clearly different from the other 15 tested. Four of the strains did not grow at all, which may indicate sensitivity to the detergent component in the medium or inability to take up any free iron in the medium. Growth without halo production was observed for five strains, although the degrees of growth differed among these. The remaining six strains had very small halos immediately surrounding the colonies.
Strain response on CAS agar plates where carbon sources varied is shown in Table 2 and Fig. 1 . Generally the responses were similar for all carbon sources; however, some strains that grew on CAS with mannitol did not grow on fructose (CC1, P44, P47, E7, 01-06-e, 01-05-d, and 01-03-d) or sucrose (P44, P47, E7, TA1, and 10-01-f). Strain TAl did not grow on CAS with mannitol or sucrose but did grow without halo production with fructose. Growth accompanied by halo production was consistent regardless of carbon source, although halo production was generally greater with mannitol. The yeast extract as a nitrogen source, which may account for some differences observed between Tables 1 and 2 . Yeast extract appears to be the preferred nitrogen source and may also contain some free iron that is available for growth. The CAS agar plates used for results shown in Table 1 contained 
